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Introduction 


In Pamphlet No.7 we gave a simple method for obtaining the half-cycle braiding- 
algorithms for Column-coded Regular Knots by means of an algorithm-diagram. In 
that pamphlet, we fully discussed, with worked examples, the outstanding advantages 
of this method over any other in providing for: 

(1) Any of the two braiding-directions. 

(2) Any of the two bight-boundary starts. 

(3) Braiding the knot partly upwards and partly downwards (a very desirable proce- 

dure for big knots especially). 

(4) Providing an indicator when and how each even-numbered half-cycle crosses the 

Standing End (an important feature for checking the braiding progress). 


In order to obtain for Column-coded Regular Knots the most simple algorithm- 
diagrams which incorporate the properties under items (1) and (3) above, it is necessary 
not to indicate the crossing-types with “o” and “u”, but instead by their respective 
codings “/” and “\”; an important point that should not be overlooked. 


Since it is not possible to provide a Row-coded Regular Knot with a single algorithm- 
diagram that contains all the properties listed in the items (1) to (4) above, the coding- 
indicators “/” and “\” do not serve any specific merit for these knots. Hence for 
Row-coded Regular Knots it is better to use in their algorithm-diagrams the “o” and 
“u” crossing-type indicators instead. 7 

Braiders who have studied Pamphlet No.7 thoroughly should not encounter any diffi- 
culties with the procedures as set out in this pamphlet since the basic ‘ingredients’, such 
as the complementary cyclic bight number-scheme, and the even and odd half- 
cycle numbers with their associated bight-numbers “i”, are constructed and calculated 
in exactly the same manner as in Pamplet No.7. Hence, to avoid unnecessary repetition, 
we shall assume that the reader has mastered the procedures in that pamphlet. 

In this pamphlet we shall concern ourselves mainly with the braiding of Row-coded 
Regular Knots in which the braiding starts at the left-hand bight-boundary. Any 
braider who prefers to start at the right-hand bight-boundary should not encounter 
any difficulties in the drawing up of the associated algorithm-diagrams. We shall only 
very briefly discuss the case in which an algorithm-diagram associated with a left-hand 
bight-boundary start is modified into an algorithm-diagram associated with a right-hand 
bight-boundary start. 

As in Pamphlet No.7, we shall present several worked examples in order to clarify 
the various procedures involved. To use the algorithm-diagrams efficiently, it is advan- 
tageous to construct them out of two separate parts, which can then be used like a 
slide-rule; this is clearly shown in some of the discussed examples. In order to facilitate 
this, a set of six sheets which contain the ‘two part’ algorithm-diagrams of the examples 
is supplied with this pamphlet. They may be photo-copied and the reader can then cut 
out the central sliding part, along the black lines, for each algorithm-diagram and use 
it as shown in the examples. Furthermore, the last of these six sheets also contains a 
general skeleton algorithm-diagram which can be used as a template for the construc- 
tion of a required algorithm-diagram. In this diagram the o’s and wu’s are to be entered 
above and below their short vertical position indicators. 


The Algorithm-diagrams 


for 
Row-coded Regular Knots. 


As mentioned in the Introduction, we shall assume, in order to avoid unnecessary 
repetition, that the reader is familiar with the contents of Pamphlet No. 7 (see Ref. [3]). 
In this Chapter we shall discuss, with the aid of worked examples, the construction 
of algorithm-diagrams which are associated with: 
(1) A braiding-start at the left-hand bight-boundary. 
(2) Braiding in the upwards direction. Hence the 1** half-cycle runs from lower-left to 
upper-right, followed by the 2” half-cycle running from lower-right to upper-left. 


There are a total of (p—1) crossings along each half-cycle in a finished Regular Knot 
with p-parts. Unlike Column-coded Regular Knots, the Row-coded Regular Knots do 
not have, for these (p — 1) crossings, the same consecutive coding-pattern for each odd- 
numbered half-cycle, and neither do they have the same consecutive coding-pattern 
for each even-numbered half-cycle. However, the consecutive coding-pattern along a 
half-cycle consists of a repeating coding-pattern which can readily be derived from 
the coding-pattern along the 1** half-cycle of the completed Row-coded Regular Knot. 
Since we have two sets of half-cycles, an odd-numbered set (each one running from 
lower-left to upper-right) and an even-numbered set (each one running from lower-right 
to upper-left), we require two coding-sequences (one for each set of half-cycles) in our 
algorithm-diagram. We shall explain the derivation of these two coding-sequences with 
the aid of Fig. 1, where for clarity the complementary cyclic bight-number sequence has 
been omitted in the algorithm-diagram. 

To obtain these two coding-sequences, we set off, on a horizontal line, a number of 
equally spaced dots. We change the second dot from the left into a star, and do the 
same with the p** dot from the left. The 1** dot from the left represents the left-hand 
bight-boundary of the Row-coded Regular Knot. The left-hand star represents the first 
crossing on the 1** half-cycle as well as the last crossing on the 274 half-cycle. The 
right-hand star represents the last crossing on the 1** half-cycle as well as the first 
crossing on the 2" half-cycle. The (p+ 1)** dot from the left represents the right-hand 
bight-boundary of the Row-coded Regular Knot. 

Below these marked positions, starting at the left-hand star, we set off the con- 
secutive coding-pattern along the 1** half-cycle from lower-left to upper-right. This 
provides all positions from the left-hand star to, and including, the right-hand star with 
a coding entry. Hence in Fig. 1 we obtain the coding-sequence : 

uU—-U—-O—O—U—O0O-U—O—-0O-U—-—U—O-U—-O—-U-U 

From this coding-sequence determine the repeating coding-sequence. Hence in Fig. 1 
we obtain the repeating coding-sequence : 

uU—-U—0O—-O—-uU—O-—U—O0—0-U—-U—O-U—O 

Below this repeating coding-sequence, we set off vertical line segments at the even 
positions from the left. Hence the first vertical line segment is below the coding entry 
at the left-hand star. The number of vertical line segments in the repeating coding- 
sequence is called the repeat “r”. Hence in Fig.1 we obtain 7 vertical line segments, 


consequently the repeat r = 7. 
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We must ensure that there are (2r — 1) of the regularly spaced dots to the right of 
the right-hand star. Hence in Fig. 1 we require 2r —1 = 2 x 7—1 = 13 dots to the right 
of the right-hand star. 

Continue coding these further positions to the right of the right-hand star, except 
the last one, in compliance with the repeating coding-pattern. Hence in Fig.1 we 
continue to the right of the right-hand star with the coding-sequence: 

0-O-—U—O—U—0—-0—-U—U—O—-U-—O 

Take the coding-sequence to the right, starting at the second position to the right of 
the right-hand star. Hence in Fig.1 this coding-sequence 1s: 

Oo-U—-O-U—-O0-0—-U—U—O-U-—O 

Find the equivalent coding-sequence from the left-hand side, and take from the 
beginning of this sequence the first 2r consecutive codings to the right. Change these 
codings to the opposite form and set them off below a set of 2r equally spaced dots. 
Hence in Fig. 1 we obtain the new repeating coding-pattern : 

U-O-U—0O-U—U—O—O-U—O0-U—O0—-0-U 

With this new repeating coding-pattern, being read from left to right, we con- 
struct the coding-sequence along the 2” half-cycle in the following manner: Starting 
at the right-hand star position, set off above the marked positions, from right to left, 
this new repeating coding sequence. Further, enter the appropriate coding, in accor- 
dance with the repeating coding-pattern, above the remaining positions, except the first 
and last positions from the left. 

We have now obtained the two coding-sequences of the algorithm-diagram: the one 
below the marked positions is associated with the odd-numbered half-cycles, and the 
one above the marked positions is associated with the even-numbered half-cycles. 

The reader will note that the odd-numbered half-cycles, read from left to right, are 
associated with the entries below the marked positions, and that the even-numbered 
half-cycles, read from right to left, are associated with the entries above the marked po- 
sitions. The reason for doing this will become obvious later when we consider the 
algorithm-diagrams for braiding the Row-coded Regular Knots partly upwards and 
partly downwards.. 

Next we draw, above the coding entries, r vertical line segments, starting at the 
right-hand star position and continuing to the right at consecutive second positions. 


As mentioned earlier, the Row-coded Regular Knots do not have the same consecu- 
tive coding-pattern for each of the odd-numbered half-cycles, nor for each of the even- 
numbered half-cycles. In order to use in the algorithm-diagram one coding-sequence 
for the odd-numbered half-cycles, and one coding-sequence for the even-numbered half- 
cycles, we must position the first crossing on each half-cycle in such a way along its re- 
spective algorithm-diagram coding-sequence that the actual half-cycle coding-sequence 
is obtained. This can readily be achieved by starting each half-cycle at the appropriate 
vertical line segment; hence we have to assign to each vertical line segment its associated 
half-cycle numbers. There are two methods of doing this, which we shall indicate by 
method A* and method B*. For both methods, we assign to each of the two sets of 
r vertical line segments sequential numbers, ranging from 1 to r. Hence if we indicate 
such a vertical line segment number by j, then 1 < j <r. The vertical line segments 
associated with the two star positions always carry the number 7 = 1. 

The consecutive numbering of the vertical line segments starts with 7 = 1 
and moves cyclically in the direction of the associated half-cycles. 


Method A*: 

Calculate the value |p|. This value is used in the assignation of half-cycle numbers 
to the vertical line segments. The procedure involved, which we shall illustrate with 
the aid of the example in Figs. 1,2, is similar to the one used in the construction of the 
complementary cyclic bight-number scheme. 

In Figs. 1,2 we obtain for |p|, : 

[17|, = 3. 

The odd-numbered half-cycles are associated with the lower left-hand set of r = 7 
vertical line segments. 

The vertical line segment j = 1 is always associated with half-cycle 1, which is always 
a free run. 

Count 3 (the value of |p|_) vertical line segments in consecutive (cyclic) order, and 
assign to the last vertical line segment the half-cycle 3 (with i = 0), indicated by 3 /0. 

Count a further 3 vertical line segments in consecutive (cyclic) order, and assign to 
the last vertical line segment the half-cycle 5 (with i = 1), indicated by 5/1. 

Count a further 3 vertical line segments in consecutive (cyclic) order, and assign to 
the last vertical line segment the half-cycle 7 (with i = 2), indicated by 7/2. 

Keep repeating this process until all the r = 7 vertical line segments have been as- 
signed one half-cycle number. These half-cycle numbers are called the basic half-cycle 
numbers, and their associated bight-numbers are called the basic bight-numbers. 
We shall have obtained in consecutive (cyclic) order the entries: 

1, 11/4, 7/2, 3/0, 13/5, 9/3, 5/1 

Note that each entry, except the first (the 1°* half-cycle), has, besides 
a half-cycle number, a bight-number. However, for convenience we assign 
mentally the hypothetical bight-number —1 to the first one. 


We assign to each of the vertical line segments further half-cycle number/bight- 
number sets by adding 2r (=14) to the half-cycle number and by adding r (=7) to 
the bight-number respectively. Repeat this process with each newly obtained half-cycle 
number/bight-number set. Discard any half-cycle number/bight-number set in which 
the half-cycle number is greater than 2b (= 2 x 14 = 28). 

The reader will now see the reason for assigning mentally the hypothetical bight- 
number value of —1 to the 1** half-cycle. 


The even-numbered half-cycles are associated with the upper right-hand set ofr =7 
vertical line segments. 

The vertical line segment j = 1 is always associated with half-cycle 2 and bight- 
number 0. 

Count 3 (the value of |p|_) vertical line segments in consecutive (cyclic) order, and 
assign to the last vertical line segment the half-cycle 4 (with i = 1), indicated by 4/1. 

Count a further 3 vertical line segments in consecutive (cyclic) order, and assign to 
the last vertical line segment the half-cycle 6 (with i = 2), indicated by 6/2. 

Count a further 3 vertical line segments in consecutive (cyclic) order, and assign to 
the last vertical line segment the half-cycle 8 (with i = 3), indicated by 8/3. 

Keep repeating this process until all the r = 7 vertical line segments have been 
assigned one half-cycle number. These half-cycle numbers are again called the basic 
half-cycle numbers, and their associated bight-numbers are again called the basic 
bight-numbers. We shall have obtained in consecutive (cyclic) order the entries: 


2/0, 12/5, 8/3, 4/1, 14/6, 10/4, 6/2 


6 


As before, each entry has, besides a half-cycle number, a bight-number. 

In exactly the same way as before, we assign to each of the vertical line seg- 
ments further half-cycle number/bight-number sets by adding 2r (=14) to the half- 
cycle number and by adding r (=7) to the bight-number respectively. Repeat this 
process with each newly obtained half-cycle number/bight-number set. Discard any 
half-cycle number/bight-number set in which the half-cycle number is greater than 26 
(= 2 x 14 = 28). 

The complementary cyclic bight-number scheme is set off along the “dot”-positions 
in exactly the same way as for the Column-coded Regular Knots (see Ref. [3]). Note 
however, that the Left to Right half-cycles (the odd-numbered ones) are now associated 
with the entries below the “dot”-positions, and that the Right to Left half-cycles (the 
even-numbered ones) are now associated with the entries above the “dot”-positions. 


Method B*: 

Instead of the counting procedure of method A*, we can calculate the basic half-cycle 
number/bight-number sets associated with the various vertical line segments. These 
calculations can readily be performed with the value for Ah. This value is calculated 


in the following way: . 
JAz- pl, =1 
Ah =2-Ail, 
If we indicate the basic half-cycle number belonging to the vertical line segment 7 
by ho,;, and the basic bight-number by 7o,; then: 
ho j+1 = |ho,j + AAl,, with 1<j<r-1; 
to,j+1 = |to,j + Al, with 1<j<r-1l1; 
hoi =1 for odd half-cycles ; 
to,1 = —1 (hypothetically) for odd half-cycles ; 
hoa = 2 for even half-cycles ; 


to0,1 = 0 for even half-cycles ; 


Thus in Figs.1,2 we get: |Ai-p|, = |Az x17|,, = |Ai x 3|,, = 1. The smallest 
positive integer for Ai which gives a solution is 5. Hence with Ai = 5 we obtain 
Ah = 2-|Ai|= 2x 5 = 10. 

With these values for Ah and Ai we can now calculate the basic half-cycle num- 
ber/basic bight-number sets for the odd and even half-cycles. Thus we obtain in con- 
secutive cyclic order the sets as found under Method A* above. 

The assignation of further half-cycle number/bight-number sets to each of the vertical 
line segments is accomplished in the manner as described under method A* above. This 
is expressed in formula form as follows: 


hnj = ho,j +2nr withn=1,2,3,--- and hnj < 20. 
tn,j <b6-—2 for hn,j is odd; 


ing =toj tur withn=1,2,3,--- and Fi <b—1 for hy; is even. 


To use the algorithm-diagram in braiding the knot concerned, we have to make the 
strip with dots and bight-numbers sliding in order to line the star-positions up with the 
various vertical line segments. Furthermore, for convenience sake, we delete the 7 = z 


entries. 
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The reader is reminded (see Introduction) that a set of six sheets, containing the 
algorithm-diagrams of the knots discussed, is supplied with this pamphlet. The cen- 
tral sliding bight-number strips of the algorithm-diagrams can be cut out along the 
horizontal black lines and used as intended. 

The information required in the braiding of any chosen half-cycle is obtained from 
the algorithm-diagram (for odd-numbered half-cycles after positioning the left-hand 
star under the appropriate vertical line segment associated with the odd half-cycle 
concerned, and for even-numbered half-cycles after positioning the right-hand star under 
the appropriate vertical line segment associated with the even half-cycle concerned) in 
exactly the same way as for Column-coded Regular Knots (see Ref. [3]). Successive steps 
in this process are depicted in Figs.2,2A,2B,2C: 


Half-cycle 1: This half-cycle is always a free run. Thus we obtain: 
1. L—R: freerun. 


Half-cycle 2: In the algorithm-diagram at the bottom of Fig.2 the right-hand star is 
lined up with half-cycle 2 (bight-number 0). Starting at the right-hand star and ending 
at the left-hand star, read from right to left the successive codings associated with the 
bight-number(s) 0. Since bight-number 0 belongs to this half-cycle, these crossings are 
made by this half-cycle with the Standing End. Thus in our usual notation (see Ref. [3]) 
we obtain: 

2. (*=0) R—>L: (s)u. 
Half-cycle 3: In the first algorithm-diagram of Fig.2A the left-hand star is lined up 
with half-cycle 3 (bight-number 0). Starting at the left-hand star and ending at the 
right-hand star, read from left to right the successive codings associated with the bight- 
number(s) 0. Thus we obtain: 

3. (¢=0) L—R: o. 
Half-cycle 4: In the second algorithm-diagram of Fig. 2A the right-hand star is lined 
up with half-cycle 4 (bight-number 1). Starting at the right-hand star and ending at 
the left-hand star, read from right to left the successive codings associated with the 
bight-numbers 0 and 1. Since bight-number 1 belongs to this half-cycle, the crossing(s) 
associated with bight-number(s) 1 are made by this half-cycle with the Standing End. 
Thus in our usual notation (see Ref. [3]) we obtain: 

4. (t=1) R-—>L: (s,1)2u. 
Half-cycle 5: In the third algorithm-diagram of Fig.2A the left-hand star is lined up 
with half-cycle 5 (bight-number 1). Starting at the left-hand star and ending at the 
right-hand star, read from left to right the successive codings associated with the bight- 
numbers 0 and 1. Thus we obtain: 

5. (¢=1) L—R: 20. 
Half-cycle 6: In the fourth algorithm-diagram of Fig. 2A the right-hand star is lined up 
with half-cycle 6 (bight-number 2). Starting at the right-hand star and ending at the 
left-hand star, read from right to left the successive codings associated with the bight- 
numbers 0,1 and 2. Since bight-number 2 belongs to this half-cycle, the crossing(s) 
associated with bight-number(s) 2 are made by this half-cycle with the Standing End. 
Thus in our usual notation (see Ref. [3]) we obtain: 

6. (1=2) R—-L: (s,1)2u—o. 
Half-cycle 7: In the first algorithm-diagram of Fig. 2B the left-hand star is lined up 
with half-cycle 7 (bight-number 2). Starting at the left-hand star and ending at the 


9 


right-hand star, read from left to r ght the successive codings associated with the bight- 
numbers 0,1 and 2. Thus we obtam: 

7 (#=2) L—-R: o-w'-o. 
Half-cycle 8: In the second algoritym-diagram of Fig. 2B the right-hand star is lined up 
with half-cycle 8 (bight-number 3). Starting at the right-hand star and ending at the 
left-hand star, read from right to left the successive codings associated with the bight- 
numbers 0,1,2 and 3. Since bightynumber 3 belongs to this half-cycle, the crossing(s) 
associated with bight-number(s) 3(are made by this half-cycle with the Standing End. 
Thus in our usual notation (see Ref. [3]) we obtain: 

8. (1=3) R-—-L: (s)u-so—wu-—o. 
Half-cycle 9: In the third algorithm-diagram of Fig.2B the left-hand star is lined up 
with half-cycle 9 (bight-number 3). Starting at the left-hand star and ending at the 
right-hand star, read from left to right the successive codings associated with the bight- 
numbers 0,1,2 and 3. Thus we obain: 

9 (¢=3) L—R: u—o-2du. 
Half-cycle 10: In the fourth algoritam-diagram of Fig. 2B the right-hand star is lined up 
with half-cycle 10 (bight-number 4). Starting at the right-hand star and ending at the 
left-hand star, read from right to lft the successive codings associated with the bight- 
numbers 0,1,2,3 and 4. Since bight-number 4 belongs to this half-cycle, the crossing(s) 
associated with bight-number(s) 4(are made by this half-cycle with the Standing End. 
Thus in our usual notation (see Ref. [3]) we obtain: 

10. (¢=4) R-—-L: (s)o-su—(8,s)40. 
Half-cycle 11: In the first algorithm-diagram of Fig.2C' the left-hand star is lined up 
with half-cycle 11 (bight-number 41). Starting at the left-hand star and ending at the 
right-hand star, read from left to right the successive codings associated with the bight- 
numbers 0,1,2,3 and 4. Thus we « btain: 

ll. @=4) L—R: o-41-o0. 
Half-cycle 12: In the second algomthm-diagram of Fig. 2C' the right-hand star is lined 
up with half-cycle 12 (bight-number 5). Starting at the right-hand star and ending 
at the left-hand star, read from ight to left the successive codings associated with 
the bight-numbers 0,1,2,3,4 and)5. Since bight-number 5 belongs to this half-cycle, 
the crossing(s) associated with bignt-number(s) 5 are made by this half-cycle with the 
Standing End. Thus in our usual notation (see Ref. [3]) we obtain: 

12. («=5) R—>+L: 40-(6)u—2o. 
Half-cycle 13: In the third algorathm-diagram of Fig.2C' the left-hand star is lined 
up with half-cycle 13 (bight-numher 5). Starting at the left-hand star and ending at 
the right-hand star, read from left to right the successive codings associated with the 
bight-numbers 0,1,2,3,4 and 5. Taus we obtain: 

13. @=5) L—R: 5u-a-uw. 
Half-cycle 14: In the fourth algonthm-diagram of Fig. 2C the right-hand star is lined 
up with half-cycle 14 (bight-number 6). Starting at the right-hand star and ending 
at the left-hand star, read from xight to left the successive codings associated with 
the bight-numbers 0,1,2,3,4,5 and 6. Since bight-number 6 belongs to this half-cycle, 
the crossing(s) associated with bignt-number(s) 6 are made by this half-cycle with the 
Standing End. Thus in our usual notation (see Ref. [3]) we obtain: 

14. («=6) R—-L: (3,s)40-u—d3o. 
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| 

The reader will have observed that we only need to slide the ceitral sliding bight- 
number strip of the algorithm-diagram into r (therefore in our exam] e into 7) different 
positions to enable us to read off the half-cycle algorithms of a Row-coded Regular 
Knot. 


The complete half-cycle algorithm-table for the above knot is # follows (see also 
Ref. [1], pages 82 and 104, No.39): : 


r 
> 


1. L—R: freerun. 

2. (i=0) R-—-L: (s)u. 

3. (i=0) L—>R: o. 

4. (i=1) ROL: (s,1)2u 3 
5. (@=1) L—-R: 20. : 
6. (1=2) R—-L: (s,1)2u—o 

7 (¢@=2) L-—-R: o-u-o ‘ 
8. (1=3) R—>L: (s)u—o-u-—o : 
9. (¢=3) L—R: u-o-2u. 2 
10. (i=4) R-—-L: (s)o—u-—(3,s)4o ! 
11. (@=4) L—>R: o-—4u—o. 
12. («=5) R—>L: 40—(s)u—20 | 
13. (@=5) L—R: 5u-o-w. 
14. ((=6) R-—>L: (3,s)40o-u—3o0. | 
15. (@=6) L—R: 2u-—o-3u—o-—u. 
16. (i =7) R-—+L: o-—u-—(s,2)30-u—o-u-—o. ' 
17. (@=7) L—-R: o-2u—o-—u-—o-u-—2do. | 
18. (i =8) R—>L: (1,s)20-u-—o-—u—o—su—o. F 
19. (@=8) L—+R: o-—u-—o-—wu-—30-u-—2o. : 
20. ((=9) R-—oL: (s)o—u—o-3u—0-—2u-—(1,s)20— 
21. (i =9) L—R: u—30—u-—20—-u-—2o—-4u—o. 


2u—o-2u—o-2u—(s)o—u—o-2.. 
u—20—u—30—u—20—2u—o. . 
u—o—3u—0-—(s,1)2u—20—-u—o-u-—o. 
30-u—o—-2u—o-u—o-2u—2o., 
u—o—u—(1,s)20—-u—o-u-—20— u—o—u-—o. 
o—-u—-o—u—o—2u—20-—u—o-—u,-20—-Uu. 


u—o—(s)u—20—2u—o0-—u—o—-2u-2o—-u—o. 


22, G10) Raa 
23. («=10) L—R: 
24. (¢=11) R—-L: 
25; (G11) bss: 
26. (¢=12) R--L: 
i. G12) bak: 
28. 4=13) R—>L: 


The next worked example is associated with the Row-coded Reular Knot whose 
grid-diagram is depicted in Fig. 3. After constructing its algorithm-dagram (at bottom 
of Fig.3), we can use it to derive the half-cycle algorithms required n the braiding of 
this knot. 

Half-cycle 1: This half-cycle is always a free run. Thus we obtain: 

1. L—R: freerun. } 

Half-cycle 2: In the algorithm-diagram at the bottom of Fig.3 theright-hand star is 
lined up with half-cycle 2 (bight-number 0). Starting at the right-ha-d star and ending 
at the left-hand star, read from right to left the successive codings «sociated with the 
bight-number(s) 0. Since bight-number 0 belongs to this half-cycle, these crossings are 
made by this half-cycle with the Standing End. Thus in our usual noation (see Ref. [3]) 
we obtain: 

(s)o. 


2. (¢@=0) R-—-L: 


14 


Half-cycle §: In the first algorithm-diagram of Fig.3A the left-hand star is lined up 
with half-cycle 3 (bight-number 0). Starting at the left-hand star and ending at the 
right-hand star, read from left to right the successive codings associated with the bight- 
number(s) 0. Thus we obtain: 

3. (¢=0) L—R: o. 
Half-cycle 4: In the second algorithm-diagram of Fig.3A the right-hand star is lined 
up with half-cycle 4 (bight-number 1). Starting at the right-hand star and ending at 
the left-hand star, read from right to left the successive codings associated with the 
bight-numbers 0 and 1. Since bight-number 1 belongs to this half-cycle, the crossing(s) 
associated with bight-number(s) 1 are made by this half-cycle with the Standing End. 
Thus in our usual notation (see Ref. [3]) we obtain: 

4. (t=1) R-—-L: (s)u—o. 
Half-cycle §: In the second algorithm-diagram of Fig.3A the left-hand star is lined 
up with half-cycle 5 (bight-number 1). Starting at the left-hand star and ending at 
the right-hand star, read from left to right the successive codings associated with the 
bight-numbers 0 and 1. Thus we obtain: 

5. (¢=1) L-~R: o-u. 
Half-cycle 6: In the third (or first) algorithm-diagram of Fig.3A the right-hand star 
is lined up with half-cycle 6 (bight-number 2). Starting at the right-hand star and 
ending at the left-hand star, read from right to left the successive codings associated 
with the bight-numbers 0,1 and 2. Since bight-number 2 belongs to this half-cycle, 
the crossing(s) associated with bight-number(s) 2 are made by this half-cycle with the 
Standing End. Thus in our usual notation (see Ref. [3]) we obtain: 

6. (i=2) R-—>L: (s,1)20—(1,s)2u. | 


As mentioned previously, we only need to slide the central sliding bight-number strip 
of the algorithm-diagram into r (therefore in this example into 3) different positions to 
enable us to read off the half-cycle algorithms of a Row-coded Regular Knot. 

The complete half-cycle algorithm-table for the above knot is as follows (see also 
Ref. [1], pages 79 and 100, No. 32): 


1. L—R: freerun. 

2. (1=0) R-—-L: (s)o. 

3. («=0) L—R: o. 

4. (i=1) R-—oL: (s)u-o. 

5. (t=1) L—R: o-u. 

6. (i=2) R—>L: (s,1)20—(1,s)2u. 

7 (¢=2) L—R: u-—2o-u. 

8. («=3) R->L: u-(l1,s,1)80—-u. 

9. (¢=3) L—R: o-u-—2o-w. 

10. (¢=4) R-—>L: o-—(s,2)3u—20—(s)u. 

ll. (@=4) L—R: o-u-—o-2u—2o. 

12. («=5) R—+L: 30-—u-—(s)o—2u-o. 

13. @=5) L—R: u-—20-2u-—o0o-u-—o. 

14. (¢=6) R-—+L: 2u—(s,2)30-uw—o—u-—(1,s)20. 
15. («=6) L—R: o-u—o-u-—30—-2u—-o. 

16. (i=7) R—-L: o-—u-—o-2u—o-—(s)u—20- 2u. 
17. («=7) L—+R: o-2u—o—-—u—o-—2u—2o—-u. 
18. (i=8) R—>L: 20-(1,s)2u-o-—u—20—-2u—o-uw. 
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The reader will have observed that we only need to slide the central sliding bight- 
number strip of the algorithm-diagram into r (therefore in our example into 7) different 
positions to enable us to read off the half-cycle algorithms of a Row-coded Regular 


Knot. 
The complete half-cycle algorithm-table for the above knot is as follows (see also 


Ref. [1], pages 82 and 104, No. 39): 


i L—R: freerun. 

2. (i=0) R-—-L: (s)u. 

3. (¢@=0) L——R: o. 

4. (t=1) R-—oL: (s,1)2u. 

5. (@=1) L—R: 20. 

6. (1=2) R—-oL: (s,1)2u—o. 

7 (@=2) L—R: o-u-o. 

8. (1=3) R-—oL: (s)u—o-u-o. 

9. (1=3) L—R: u-—o-2u. 

10. (t=4) R-—OL: (s)o—u—(3,s)40. 

11. (@=4) L—>R: o-—4u—o. 

12. («=5) R—-L: 40—(s)u—2o. 

13. (@=5) L—R: b5u-—o-w. 

14. ((=6) R-—>L: (3,s)40o—-u—2o0. 

15. («@=6) L—R: 2u-—o-—3u-—o-u. 

16. (§=7) R-—3L: o-—u-—(s,2)30-u-—o-u-—o. 
17. (@=7) L—-R: o-2u-—o-—u-—o-u-—2o. 

18. (i =8) R—>L: (1,s)20-u—o-—u—o-—3u—o. 
19. (¢=8) L—+R: o-—u-—o-—u-—30-—u-—2o. 

20. (i=9) R-—oL: (s)lo—u—o-3u—o0-—2u-—(1,s)20—u. 
21. (i =9) L—-R: u-—30—u-—20—-u-2o-u—o. 
22. (i=10) R—-L: 2u—o0-2u—o0-—2u—(s)o—u—o-—2u. 
23. (i=10) L—+R: u-—20—u—d80—-—u—20- du—o. 


u—o—3u—o-—(s,1)2u—20-—u—o-u-o. 


390 —-u—o—2u—o0—u—o— 24u—2o. 


u—o—u-—(l1,s)20—u—o—u—2o—2u—o-—u-—o. 
o—-u—-o—u—o—2u—20-—u—o—u-—2o—u. 
u—o—(s)u—20—-2u—o—u—o—2u—2o—u-—o. 


The next worked example is associated with the Row-coded Regular Knot whose 
grid-diagram is depicted in Fig. 3. After constructing its algorithm-diagram (at bottom 
of Fig.3), we can use it to derive the half-cycle algorithms required in the braiding of 
this knot. 

Half-cycle 1: This half-cycle is always a free run. Thus we obtain: 

1. L—R: freerun. 

Half-cycle 2: In the algorithm-diagram at the bottom of Fig. 3 the right-hand star is 
lined up with half-cycle 2 (bight-number 0). Starting at the right-hand star and ending 
at the left-hand star, read from right to left the successive codings associated with the 
bight-number(s) 0. Since bight-number 0 belongs to this half-cycle, these crossings are 
made by this half-cycle with the Standing End. Thus in our usual notation (see Ref. [3]) 
we obtain: 

(s)o. 


2; (i = 0) R—L: 
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Half-cycle 3: In the first algorithm-diagram of 
with half-cycle 3 (bight-number 0). Starting a 


right-hand star, read from left to right the succe 


number(s) 0. Thus we obtain: 

3. (=0) L—R: o. 
Half-cycle 4: In the second algorithm-diagram 
up with half-cycle 4 (bight-number 1). Startin, 
the left-hand star, read from right to left the 


bight-numbers 0 and 1. Since bight-number 1 b 


associated with bight-number(s) 1 are made by 
Thus in our usual notation (see Ref. [3]) we obt: 


4, (t=1) R-—-L: (s)u—o. 


Half-cycle 5: In the second algorithm-diagrar 


up with half-cycle 5 (bight-number 1). Startir 
the right-hand star, read from left to right the 
bight-numbers 0 and 1. Thus we obtain: 
5. (@=1) L—+R: o-w. 
Half-cycle 6: In the third (or first) algorithm- 
is lined up with half-cycle 6 (bight-number 2) 
ending at the left-hand star, read from right tc 
with the bight-numbers 0,1 and 2. Since bigh 
the crossing(s) associated with bight-number(s) 
Standing End. Thus in our usual notation (see. 
6. (i=2) R—GL: (s,1)20—(1,s)2u. 


As mentioned previously, we only need to slid 


of the algorithm-diagram into r (therefore in thi 


_ enable us to read off the half-cycle algorithms o: 
The complete half-cycle algorithm-table for 


Ref. [1], pages 79 and 100, No. 32): 


Fig.3A the left-hand star is lined up 
the left-hand star and ending at the 
sive codings associated with the bight- 


of Fig.3A the right-hand star is lined 
at the right-hand star and ending at 
uccessive codings associated with the 
longs to this half-cycle, the crossing(s) 
shis half-cycle with the Standing End. 


in: 


of Fig.3A the left-hand star is lined 
z at the left-hand star and ending at 
successive codings associated with the 


ijagram of Fig.3A the right-hand star 
Starting at the right-hand star and 
left the successive codings associated 
number 2 belongs to this half-cycle, 
2 are made by this half-cycle with the 
‘ef. (3]) we obtain: 


: the central sliding bight-number strip 
; example into 3) different positions to 
a Row-coded Regular Knot. 


the above knot is as follows (see also 


1. L—R: freerun. 

2. (i=0) R-—>L: (s)o. 

3. (*=0) L—R: o. 

4. (i=1) R-—oL: (s)u-—o. 

5. (t=1) L—R: o-u. 

6. (i=2) R-—->L: (s,1)20—(1,s)2u. 

7. («=2) L—R: u-2o-u. 

8. (t=3) R->L: u-—(1,s,1)80—u. 

9, (¢=3) L—R: o-u-20o-u. | 

10. (¢=4) R—>L: o-—(s,2)3u—20—s)u. 

ll, («=4) L—R: o-u-—o-2u—2e. 

12. (¢=5) R—+L: 30—u-—(s)o—2u-o. 

13. (i=5) L—R: u-—20-2u—o0-1-0. 

14. (¢=6) R—>L: 2u—(s,2)30—u—»—u-—(l,s)20. 
15. («=6) L—R: o-—u—o-—u-—do-~2du—o. 

16. (j=7) R—3L: o-—u-—o-2u—o+(s)u—20- 2u. 
17. (@=7) L—R: o-—2u—o—u—o~-2u—2o-u. 
18. («=8) R—>L: 2o0-(1,s)2u—o-—t—20—2u—o—w. 
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A few more worked examples are given in Figs.4,5,6 and 7. Below follow their 
respective half-cycle algorithm-tables. 
Half-cycle algorithm-table for Fig. 4 (see also Ref. [1], pages 48-53) : 


1. L—R: freerun. 

2. (1=0) R--L: (s)o—(s)u. 

3. (@=0) L—R: o-u. 

4. (i=1) R—>L: (s,1)2u—(s,1)20—(s)u. 

5. (¢=1) L—R: o-—2u—2o. 

6. (i=2) R—L: (1,s,1)30—(1,s,1)3u —(1,s)20. 

7 (t=2) L—-R: u-—30-—3u-o0. 

8. (i=3) R-—>L: 2u—(s)o—u—20—(s)u—o—2u—(s)o. 

9. (¢=3) L—R: o—4u—4o-2u. 

10. (¢=4) R—-L: 20-(1,s)2u—o0-2u-—(1,s)20—u—20-(1,s)2u. 
ll. G@Q=4) L—R: u-—20-—u-—20-2u—o0-2u—2o—- wu. 

12. ((=5) R—oL: 2u—20—(s,1)2u —20—2u —(s,1)20 — 2u — 20. 


Half-cycle algorithm-table for Fig. 5 (see also Ref. [1], pages 79 and 100, No.31): 


1. L—R: freerun. 
2. (*=0) R-—>L: (s)o. 
3. (¢=0) L—R: u. 
4. (“¢=1) R-—>L: (s,1)2u. 
5. (t=1) L—R: u-o. 
6. (t=2) R-—oL: (s)u—o-uw. 
7 (t=2) L—R: o-2u. 
8. (¢=3) R-—-L: (s)o—2u—o. 
9. (i=3) L—R: 2u-—o-u. 
10. («=4) R-—>L: (s,1)2u—o0-—2u—(s)o. 
ll. (“¢=4) L—R: u—o-2u—2o. 
12. (¢@=5) R—>L: o-2u—(l,s)20—2u. 
13. (@=5) L—R: 2u—o-—3u-o. 
14. ((=6) R-—-L: uw—o-(1,s,1)3u—3o. 
15. («=6) L—R: o-—2u—30—2u. 
16. ((=7) R—>L: 2u—(s,2)30—3u-—o. 
17. (¢=7) L—R: u—20-—3u— do. 
18. (¢=8) R—>L: (1,s)20—3u—30-2u. 
Half-cycle algorithm-table for Fig. 6: 
1. L—R: freerun. 
2. (*=0) R-—-L: freerun. 
3. (¢=0) L—>R: freerun. 
4. (t=1) R-—-L: (s)u. 
5. (=1) L—R: uw. 
6. (1=2) R-3L: o-(s)u. 
7 (¢=2) L—R: u-o. 
8 1=3) R-—-L: wu-—(l,s)20. 


( 

((=3) L—R: 2o-u. 
10. («=4) R—>L: u-—o-u-—(s)o. 
ll. @=4) L—R: 2u—2o. 
12. (¢=5) R-—-L: u-o-u-o-(s)u. 
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13. (¢@=5) L—-R: u-o-2u-o. 

14. (“¢#=6) R-—>L: o-2u-—o0-—u-—(s)o. 

15. (@=6) L—-R: u-—o-u-—o-—2du. 

16. (i =7) R—+L: u—20-2u—o0-(s)u. 

17. (@=7) L—-R: 20-u—o-wu-—o-w. 

18. («=8) R—3L: w-—o-—u-—20-2u—(s)o. 

19. («=8) L—R: 2u—20-—u—o-u-—o. 

20. (¢=9) R—3L: u—o-—u—o-u-—20—(1,s)2u. 
21. (@=9) L—R: u-—o-2u—20—-u—o-u. 

22. (i=10) R—-L: o-2u—0—u—o-—u-—20—(s)u. 
23. ((=10) L—R: uw-—o-—u—o-—2u-—2o-u-o. 
24. ({=11) R—>L: u-—20—-2u—o-—u-—o-u-o. 


Half-cycle algorithm-table for Fig. 7 (see also Ref. [1], pages 81 and 104, No. 38): 


i L—R: free run. 

2. (7=0) R-—-L: (s)u. 

3. (1=0) L—R: o. 

4. (t=1) R-—-L: (s,1,s)3u. 

5. (i=1) L—R: o-u-o. 

6. (i=2) R-—>L: o-—(s)u—20—(s)u. 

7 (¢=2) L—-R: 2u-—o-2u. 

8. (¢=3) R—-L: u-—(l,s)20—2u—o. 

9 (¢=3) L—R: 20-u-— do. 

10. (¢=4) R-—-L: (s)o—3u-—(1,s)20—2u. 

ll, @=4) L—R: o-u-—20—-u-—o-u-o. 

12. (¢=5) R-—-L: u-—o-—(s)u—o—3u—o0—(s)u—o. 

13. (¢=5) L—R: 30-—2u—4o-u. 

14. (¢«=6) R-—>L: o-—(3,s)4u—o-—u—o-2u. 

15. («=6) L—R: u-—o-u-—30—-2u—o0-u-o. 

16. (¢{=7) R—>L: (s,1)2u-20-u-—o—u—o-—(s,1)2u—20-u. 

17. (@=7) L—-R: u-o-u-—o-—2u—-2o-u-—o-u—-o-u. 

18. (¢=8) R—-L: o-—2u—(s)lo—u—o—u—o-—u—o—2u—(s)o—u—o. 
19. ((=8) L—R: o-u-—o-u-30—u—20-—u—o-u-— do. 

20. (i=9) R-—-L: u-—o-2u—o0-—u-—(s)o—2u—o-—u—o—2u—o-u. 


Although the algorithm-diagram for the Row-coded Regular knot of Fig. 7 can be 


constructed as depicted in Fig.7B, such a construction form is in general not recom- 
mended. The braider has to be very careful not to make mistakes with such a construc- 
tion form, and since this form cannot universally be applied, it is advisable not to use it. 
We have shown the form in this pamplet only in order to draw the reader’s attention to 
it. Hence we have included Figs. 7A and 7C which respectively illustrate the remaining 
four positions of the central sliding bight-number strip for each construction form. 


Instead of making the central bight-number strip sliding, we can continue with the 
respective bight-number patterns to the right. By assigning the appropriate replacement 
bight-numbers to each of the vertical line segments, we can then read off the respec- 
tive half-cycle braiding algorithms by using the associated replacement bight-numbers 
within the applicable reading-boundaries. Since this method is more cumbersome and 
consequently cannot be recommended, we shall not discuss it further in this pamphlet. 
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Partly Upwards Braiding 


and 
Partly Downwards Braiding 


The braiding of a knot by starting somewhere near the midpoint of the string-length, 
which is used in its construction, has some great advantages; especially when the string- 
length required in its construction is long. It avoids the continuous threading of a long 
length of string through the braid-work that has so far been completed; thus preventing, 
or at least minimizing, damage to both. Furthermore, it speeds up the braiding process 
considerably. 

The algorithm-diagrams for Row-coded Regular Knots can readily be adjusted to 
cater for such desirable braiding procedures. 


By starting the braiding of the knot at the midpoint of the string, half the knot is 
braided “upwards” and half the knot is braided “downwards”. Suppose we start with 
braiding upwards, then the last half-cycle in this upwards braiding-phase should be an 
even half-cycle. 

Note that the “Working End” of the end of the last half-cycle in the first phase (the 
upwards braiding phase) of the braiding process becomes the “Standing End” in the 
second phase (the downwards braiding phase) of the braiding process. 

For example, the knot in Fig.8 with 14 bights has 28 half-cycles in total, and hence 
the last half-cycle in the, upwards braided, first phase of the construction process should 
be the 14%” half-cycle. From the 15** half-cycle onwards (starting with the other half 
of the string-length, hence the “Standing End” in the first half of the knot construction 
becomes the “Working End” in the second half of the knot construction) we braid 
downwards. Consequently the 2”% half-cycle in the upwards braiding process, becomes 
the 13¢* half-cycle in an “overall” downwards braiding process, and the 1** half-cycle 
in the upwards braiding process, becomes the 14*” half-cycle in an “overall” downwards 
braiding process. 

Since we now braid downwards, the Left to Right half-cycle information is set off 
above the upper coding-sequence in the algorithm-diagram with 13/5 in line with the 
left-hand star position, and the Right to Left half-cycle information is set off below the 
lower coding-sequence in the algorithm-diagram with 14/6 in line with the right-hand 
star position. The half-cycle number/bight-number sets are assigned to the vertical 
line segments in the same manner as previously. Hence we obtain the two algorithm- 
diagrams as depicted in Fig. 8. 

In Figs.8A and 8B are depicted the seven different positions of the sliding central 
bight-number strip in the algorithm-diagram associated with the half-cycles 1—14 in 
the upwards braiding process, and in Figs.8C and 8D are depicted the seven different 
positions of the sliding central bight-number strip in the algorithm-diagram associated 
with the half-cycles 15—28 in the downwards braiding process. 

The reader should note that the half-cycle algorithms associated with the half-cycle 
number/bight-number sets 13/5 and 14/6 in the algorithm-diagram for the downwards 
braiding phase are not used and hence not read off. These half-cycle number /bight- 
number sets are used in this algorithm-diagram as the initial reference sets only! 


Zt 


09 4138 3 127 2 11 6 
ee ee ee e ¢@ e 


10 5 
e e e © 


1 
e @ 


The complementary oyclic 


bight -naumber scheme 


Jriv| ett L’=9 


Ipl-elt?ly=3 Ah= 10 ho yer = [hoy * OA with 1Sjsr-1 
° ° er 
Ao.,=1 for odd half-cyoles 
half-oyoles 1.14 upwards Not = for even half-oyoles 
half-cycles 15.28 downwards beh: Wet. 3 
h.,=ho ,+2ar J” .2,3,... 
neg Od OY 4 and hy) = 2b 


2/0 6/2 10/4 14/6 4/1 8/3 12/6 
ne ae | | | a eT 
ouuoou0o0uvooUuuouowuuUuUoOouUuOoUOoOoO UU Oo U 
4905101 6112 7 123 6 134 9 0 
ex eee7e5usve8e8eeeeeee N%eeoteweeeeeeeeee 
039 4138 3127 2116 1105 09 4 
Uh ih, Os 20) A 20 OO ee ee ee ee ee ee 
| | J | | | 
eae: ee A aR ee 
} 11/4 %/2 3/0 13/56 98/3 5/1 
Lh 
Lh 
13/5 
27/12 28/10 19/8 15/6 26/11 21/9 1777 
ji gle gta gee Byte 
ouuoeoeu0o8uwoouuououuoowuwouoouuaiu 
09 4138 3127 2116 1105 0 9 4 
ow @ ec eoeeeeeeee ee @ KR eec3wee ee ee ee ee he 
490 6101 6112 7 123 8 134 9 0 
uuoowuwouo0oouvuoiuouUuwUwoOoOouUuOoOUOo oO UU OU DO 
ee 
we | | ft | J 


28/13 18/8 22/10 26/12 16/7 20/9 24/11 


L+——R 


FIG.8 


28 


R 


6/2 


L 


14/6 4/1 8/3 = 12/5 


10/4 


2/0 


oO uuoououUuo0oOouUuuoOoiuoiuUuUuUuoOouUuOoO vO OO UU OU 


0 


3 
4 
o ououoouuououuUoouOoOtUuoOoOoOuUuUU OU Oa 


ll 2 7 123 8 13 4 
e 
1 


6 
® 
T 


9.0 5 10 1 
® 
8 


13/6 


3/0 


u 


u 
i 


R 


L 


R 


6/2 


L 


14/6 4/1 8/3 12/5 


10/4 


2/0 


oO uuoou9ouoouwua@aeuoewuuwooewuoe uo oo uu OO U 


0 


40 


9 
o ououoOojiuuojuoiuwt®odsdoeuUoO vO GOGDuUuuU oO Uu *O 


ex eeeeeeeweeeeweeeee KHeeeee ee © @ 
t 105 0 9 


6 11 2 7 123 8 13 4 
11 6 


413 8 3 12 7 @ 


493 0 5 10 1 


3 


0 


5/1 


9/3 


3/0 


te 


u 


u 
1 


L——R 


L+——R 


6/2 10/4 4/6 4/1 8/3 =12/76 


2/0 


o uuoougdodueoeoeuuoeudaeu«#6dueboaoeeuoiu9oouuwoiu 


3 0 


Oe eee eet ee ee ee ee te ee es Ae ee 


0 


4 
uoouou060uUuUuoUuouUuUOodouUuoOouUuoOOauUuUuUu OU ~a 


49 065101 6112 7 123 8 13 4 
4138 3 12 f 2 tl 6 10 5 0 9$ 


ss 


11/4 C2 3/0 =: 13/5 9/3 5/1 


u 
i 


12/6 


8/3 


4/1 


14/6 


10/4 


L+——R 
2/0 BB 


R 
oO uuoougdwtooeuutouegdguzetooeeuoeuedaoeoeuuwoiu 


L 


6 11 2 7% 123 8 13 4 
© 
I 


$8 0 5 10 1 
e 
8 


4 
HE 
9 


u oouoiuooeuuo uv oOoOiuUuUuuUuoOoO du oO UO oO uu oO uu O 


@ 
0 


| 


u 


L——R 


FIG.8A 


Za 


R 


L 


0.69 


oOo uuoduouododaoaeuuo uo u uU 


905101 6112 7 123 8 13 4 
©oeeeee50e@e@eeee¢ @ @ 
4138 3127 2116 1105 0 9 


4 
x 
9 


© 
0 


3/0 —s_:«113/5 9/3 6/1 


T/2 


R 


L 


R 


6/2 


L 


8/3°/6 


14/6 4/1 


10/4 


2/0 


oO uoouiuedl 
0 


u 


9 
He 
4 


Oo 
uo ouwuouoouueououueodogeuoeuoaoeeuu 0 9 


Oo 


ouuooduduwoouewuwoiua9o uu 


7T OO 
eo 
© @ 10 
mec 
ee 
ky 80 
1 6 = 
™ @a) 
oer 
a 
Cem 
io @ «oO 
oe 
ner 
THD 
eo 


1174 2 3/0 3=13/5 9/3 6/1 


u 
i 


L——R 


O 


o uuooudtoogueutouweoiu u 


e 
r 

@ 
a 
Ot 
TO8OD 
—m eo 
© 80 
meS 
Ne — 
- 60 
nu 8 = 
—=en 
oer 
=~e 
Sem 
va i) 
oe ™ 
oer 
tO 
@o 


u uou g9owsuuoedtutouwdadeaéeuu ¢oo 


FIG.8B 


eo 


30 


L——-R 


13/6 
27/l2 23/10 19/8 16/6 26/11 21/9 17/7 


oO uuooudoduooeuueuowuwdgoueuwoaguoudaoeoeuuwtoiu 
94138 3 127 2116 1105 09 4 
KeoeeeeoenoeeweeeweweeeeKeeeeeeeeeeee e 
49 0 65 101 6112 7 123 8134 9 90 
uu oo uooOUuU oO oO U neupegegeg eyes 

14/6 


28/13 18/8 22/10 26/12 16/% 20/9 24/11 


L<+——R 


L——R 


13/6 
27/i2 23/10 19/8 15/6 26/11 21/9 17/7 


oO uUuUuoaQau9ou’d¢oeouuouUOoO uv OoOaOauoOo uO auuUuO U 
| 0 8 4138 3 127 2116 1105 0 8 4 
ox ce o3wno3wreeowo5wnewewowew ee Kee ee ee ee le 
4939 05 10 1 6 ll @ 7 23 8 13 4 39 0 
ies ae Gee tae ae 
14/6 


28/13 18/8 22/10 26/12 16/% 20/3 24/11 


L+——R 


L——+R 


13/6 
e¢v/i2 23710 (8/8 15/6 25/11 21/9 17/7 


oO uuooeued=tuvaoedguu9§aoeu&’aeuwtoaeaoeu9oewu’’9ooeudoiu 
09 4138 3 127 2116 1105 0 9 4 
ex ©eoeweeeeeeeweeee Kee ee & © @ @ 
49 05101 6 112 7 123 8 134 9 O 
uuoouoeuw9goouuU.0d0cUuoOU 0 ou ouoouiu ou o 


—— 


14/6 
26/13 18/8 22/10 26/12 I16/% 20/9 24/11 


L+——R 


L——+R 


13/5 
27/12 23/10 19/8 16/6 265/11 21/9 17/7 


a. oe or oe oe 


o uuoaoegoeuoéwua@aoiuuou9oeutooeu’o9oeuooeeuuoiu 
03 413 8 3 le f 21161105 0 9 4 
o*X* © eeweeeeeeeeeee Ke 
49 05 101 6 11 2 7 23 8 134 3 O 
u uooiuoiuoouu 9} iu oO uo uoouiu oO iu oO 
14/6 


26/13 18/8 22710 26/12 16/% 20/9 24/11 


L+——R 


FIG.8¢ 


31 


L——R 


13/5 
27/l2 23/10 19/8 16/6 26/1) zI/S 17/7 


oO 


ouuooeweu3oeuoeoeiiuild4U uouuo0o0oou4u8u©oOoOUuoOoOaoduwuUuU oO uu 
09 4138 3127 2116 1105 0 § 4 
ox ec oeowowreeewe ee ee © Kee ee ee ee © © © ee 
49 05 101 6112 7 123 8 13 4 9 O 
————e—eeee ouooiu385sl 90O U4 oO 
14/6 | 
28/183 18/8 22/10 26/12 16/% 20/9 24/11 
L+——R 
L——+R 
13/6 
2v7/lz 23/10 139/78 16/6 25/11 21/9 1t/7 
o uuoougduoeoeoeuwuwoiuodueuoeeoeuwtouwodoedtwu Oo u 
09 4138 3 127 2116 141909 § O 9 4 
exe eee eeoweeeeeeoe Ke eee eee ee © 
49 05101 6112 7 123 8 13 4 93 Q 
———o- u ouoouiu oOo uUuU 9d 
14/6 
28/13 18/8 22/10 26/12 1t6/% 20/8 24/11 
L——R 
L——-+R 
13/5 
27/i2 23710 19/8 16/6 25/11 21/9 1%/7 
ouuodordaeuweodeuureodedodeueuedaoaeudgeuteue@~>ooudtoaoeaoeeuw’uoiuUu 
09 4138 3127 21161105 0 9 4 
ox ee eeeewe ee © © © © Oe Ke 6 6 e OC 
49 05101 6112 7 123 8134 9 0 
es ee ouuOoOUu Oo 
14/6 


28/13. 18/8 22/10 26/12 167% 20/9 24/11 


L+——R 


FIG.8D 


32 


The half-cycle algorithm-table associated with Figs. 8,8A,8B,8C and 8D is then as 


follows: 


ee ee an aE naea eS 


ii, L—R: free run. 
2. (1=0) R-—-L: (s)u. 
3. (¢=0) L—-R: o. 
u 4 (¢=1) R-—oL: (s,1)2u. 
p 5 (¢=1) L—R: 20. 
w 6 (¢=2) R-—-L: (s,1)2u—o. 
a 7% (i=2) L—-R: o-u-—o. 
r 8 (i=3) R-—-L: (s)u-o-u-—o. 
d 9% (¢=3) L—R: u-o-2du. 
s 10. («=4) R->L: (s)o—u—(3,s)40. 
ll. @=4) L-—+R: o-—4u-o. 
12. (¢=5) R-—>L: 40-—(s)u—2o0. 
13. (¢=5) L—R: 5u—o-u. 
14. («=6) R-—L: (8,s)4o—u-—d3o. 


a 


15. (¢=6) L—R: 5u—o-2u. 
16. («=7) R—>L: (2,s,1)40-w-—20-u—o. 

d 17. (@=7) L—R: 2Qu—o0-—2u—o-3u. 

o 18 (¢=8) R-—>L: o-(s)u—20-—u—d30-—u—o. 

w 19. (“¢=8) L—R: 2u—0-3u—o0-u-—o-u. 

n 20. ((=9) R—-L: (s)o—u-—30-u—o-—u—o-u-—(s)o—u. 

w 21. ((=9) L—R: 3u—o0-u—o-u-—so-2u. 

a 22. (i=10) R—+>L: o-—u—o-—u-—o-3u—(s,1)2o-—u—o-vu. 

r 23. (i=10) L—>R: w-—o-u—30—-u—o0-u-—o-—2u—o. 

d 24 (i=11) R—+L: o-3u-—o0-—u-—(s)o—u—20—2u—o-u. 

s 25. (i=11) L—R: 20-—u—20—2u—20—u—o-—u-—2o. 
26. (i =12) R—-L: o-—2u-—(1,s)20-2u—o-—u—o—-2u—2o—vw. 
27. (i=12) L—+R: o-—u-—20-u—o-—wu-—20—-2u—-o-u—-o-u. 
28. (i=13) R—-L: 2u—(s)o—u—o-2u—20-—u—o-—u-—2o- du. 


We don’t of course have to braid a knot exactly halfway upwards and halfway down- 
wards, in fact there are sometimes good reasons for deviating more or less from this 
procedure. For example, it could well be that we want to work the string-ends away at 
a certain position other than catered for in the current algorithm-diagram, and hence 
the current half-cycle algorithm-table. Obviously we could change the starting position 
of the initial (the upwards) braiding phase, but that would involve the construction of a 
totally new algorithm-diagram and hence the derivation of a completely new associated 
half-cycle algorithm-table. 

It is often possible to make the construction of the algorithm-diagram for the down- 
ward braiding-phase simpler by having the upwards and downwards braiding phases 
slightly unequal. We shall illustrate this in Fig. 9 with the knot discussed above. 


We know that the 2”@ half-cycle in the upwards braiding direction receives in the 
downwards braiding direction the number of the last odd half-cycle in the upwards 
braiding phase, and that the 1** half-cycle in the upwards braiding direction receives 
in the downwards braiding direction the number of the last even half-cycle in the 
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upwards braiding phase. We have seen how we used these properties as refer: nces 
in the allocation of half-cycle number/bight-number sets for the vertical line segr ents 
associated with the downwards braiding phase. It will be evident that when the half- 
cycle number/bight-number sets of the last two half-cycles in the upwards bra 
phase coincide with the star positions, we obtain the half-cycle number/ bight-nu 
sets associated with the vertical line segments of the downwards braiding phase 
simple vertical transfer of the sets in the upwards braiding direction which are not 
in the upwards braiding phase. The reader should compare the algorithm-diagra1 
Fig. 2 with the algorithm-diagrams in Fig. 9. Hence if we braid the Row-coded Re 
Knot in Fig. 2 partly upwards and partly downwards, then it is convenient to brai’ 
half-cycles 1—16 upwards, and the half-cycles 17—28 downwards as is done in Fy. 9. 
In Figs.9A and 9B we have depicted the seven different positions of the sl ding 
central bight-number strip in the algorithm-diagram associated with the half-cycle 1— 
16 in the upwards braiding process, and in Figs. 8C' and 8D we have depicted the :even 
different positions of the sliding central bight-number strip in the algorithm-dia ;ram 
associated with the half-cycles 17—28 in the downwards braiding process. 


The half-cycle algorithm-table associated with Figs. 9,9A,9B, 9C and 9D is thn as 


follows: 
i L—R: free run. , 
2. (t=0) R-—-L: (s)u. 
3. (@=0) L—R: o. 
4, (t=1) R-—>L: (s,1)2u 
u «5 G1) b= Re Zo: 
p 6 (i=2) R-—>L: (s,1)2u—o 
w 7 (1=2) L—R: o-u-o. 
a 8 (2=3) R-—-L: (s)u—o-w-o. 
r 9 (=3) L—R: u-o-2. 
d 10. (i=4) R-—L: (s)o—u—(3,s)40. 
s ll. (@=4) L—R: o-—4u-o. 
12. («=5) R—>L: 40-—(s)u—2o. 
13. (¢=5) L—R: 5u-—o-uw. | 
14. (i =6) R-—>L: (38,s)40o-—u—3o. : 
15. («=6) L—R: 2u—o0o-—3u-—o-u. | 
16. (i=7) R—>L: o-—u-—(s,2)80-u-—o-u-—o. | 
a 
17. («=7) L—-R: 2u—o-3u-—o0-2u. 
18. (i=8) R—+L: o-—(s)u—30—u—20—-u—o. 
d 19. («=8) L—R: 3u—o0-—2u—o- du. 
o 20. (i=9) R—-L: (s,1)20-u—20—u—30—u-—(s,1)20. 
w 21. (§=9) L—>R: o-2u—0—3u-—0-u-—2o—-uw. 
n 22. (¢=10) R-—+L: o-u-—30—u—o0-—(l1,s)2u—o-u—o-uw. 
w 23. (i=10) L—R: 3u—o0-—u—o—u-—o-u-—2o— du. 
a 24. (i=11) R—-L: o-u-—o-—u-—o—u-—(s)o—2u—20—-u—o- 
r 25. (i=11) L—R: uw-—o-u—30—2u-—0o-u—o—du—o. : 
d 26. (¢=12) R—-L: o —3u —(s,1)20 -—u —0—u—20-2u—o-u | 
s 27. (i =12) L—-R: 20-u-—o-u—o-2du-—20-u—o-—u—2o. 
28. (@=13) R-—-L: o-u—(s)o—u—20-2u—o0-—u—o-—2u—2 
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The reader should again note that the hclf-cycle algorithms associated with the 
half-cycle number/bight-number sets 15/6 anc. 16/7 in the algorithm-diagram for the 
downwards braiding phase are not used and hence not read off. These half-cycle 
number/bight-number sets are used in this al orithm-diagram as the initial reference 
sets only! : 

Although we can transfer vertically the hal'-cycle number/bight-number sets of the 
upwards braiding direction which were not used in the upwards braiding phase, we 
cannot transfer the associated half-cycle braicing algorithms since the upper coding- 


sequence in the algorithm-diagram is different to the lower coding-sequence. 


The reader will undoubtedly have observed that it is not necessary to draw two 
separate algorithm-diagrams, one for the upwa:'ds braiding phase and one for the down- 
wards braiding phase. It is in fact more conver.ient to combine the two phases into one 
algorithm-diagram; an example is shown in Fiz.10. It may well be, however, that the 
reader finds it more convenient to use the matching central sliding bight-number strip 
with its associated phase. For this reason we lave depicted in Fig. 10A the algorithm- 
diagram with the four positions of the central. sliding bight-number strip which is as- 
sociated with the upwards braiding phase, and in Fig. 10B the algorithm-diagram with 
the four positions of the central sliding bight-namber strip which is associated with the 
downwards braiding phase. : 

The half-cycle algorithm-table which can now be derived from the algorithm-diagram 


is as follows: 


Hit 
toe 
l 


L—R: free run. 


a 
2. (t=0) R—-L: freerun. 
3. (¢=0) L—R: free run. 
u 4 (¢=1) R-—oL: (s)u. 
p & @e1) b= Re ww, 
w 6. (t=2) R-oL: o-(s)u. 
a 7 (¢=2) L—-R: wu-o. : 
r 8 (i=3) R-—3L: w-(l,s)20. 
d 9. (i=3) L—>R: 2o-u. » 
s 10. (i=4) R—-L: u-o-u-is)o. 
ll. (@=4) L—R: Qu—20. © 
12. (@=5) R-—3L: w-o-u-v9—(s)u. 
13. G=5) L-—-R: o—-u—o-t—o. 
14. (i=6) R—>L: o-—u—2o-—(1,s)2u. 
d 15. @=6) L—R: u—20-u-o-u. 
o 16. (¢=7) R—-L: o-u-—o-1,-20—(s)u. 
w 17. (#=7) L—R: o-—2u—20--u-—o. 
n 18 (¢=8) R-3L: 2u—o-—u-o—u—(l,s)20. 
w 19. ((=8) L—-R: o-u-o-iu-—2o—-1w. 
a 20. ((=9) R-3L: 20-2u—0--u—o-—u—(s)o. 
r 21. @=9) L—R: o-u—-o—-u—o—2u—2o. 
d 22. (§=10) R—>L: o-u-—20-2u—o0—u—o-—(s)u. 
S 23. (#=10) L——-R: u—20-u-o-u—o-—2u-—o. 


24. (“¢=11) R--L: o-u—o-i)—20—-2u—o-u. 
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A Braiding Start 


at the 
Right-hand Bight-boundary 


In this Chapter we shall, only very briefly, discuss the required modifications to the 
algorithm-diagrams associated with a braiding start at the left-hand bight-boundary in 
order to make them suitable for use in a right-hand bight-boundary braiding start. We 
shall limit our discussion to the upwards braiding direction, hence the odd-numbered 
half-cycles run from lower-right to upper-left, and the even-numbered half-cycles run 
from lower-left to upper-right. 

The half-cycle number/bight-number sets above the upper right-hand vertical line 
segments in an algorithm-diagram for a left-hand bight-boundary braiding start (up- 
wards braiding method) must, for an algorithm-diagram associated with a right-hand 
bight-boundary start (upwards braiding method), be modified by decreasing the values 
of both the half-cycle numbers and the bight-numbers by 1. 


The half-cycle number/bight-number sets below the lower left-hand vertical line seg- 
ments in an algorithm-diagram for a left-hand bight-boundary braiding start (upwards 
braiding method) must, for an algorithm-diagram associated with a right-hand bight- 
boundary start (upwards braiding method), be modified by decreasing only the values 
of the half-cycle numbers by 1 (the old half-cycle number 1 will then be modified into 
0, which is half-cycle number 2b with associated bight-number (6 — 1) ). 

We can, of course, also by means of calculation determine the various modified values 
of the half-cycle number/bight-number sets. The same formulae as used for a left-hand 
bight-boundary braiding start are valid, except that now ho,1/to,1 = 2r/(r — 1) for even 
half-cycles. 

Fig. 11 illustrates an example in which the algorithm-diagram of Fig. 2 has been 
modified for a right-hand bight-boundary braiding start (upwards braiding direction). 
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Finally the following half-cycle algorithm-table can be read off from this algorithm- 


diagram : 

lr 

2. (2=0) 
3. (i1=0) 
A a1) 
De eee) 
6. (t=2) 
te (ee 2) 
8. (4 =3) 
9. (4-3) 
10. (2 =4) 
1l. (2 =4) 
12. (o=5) 
13. (i=5) 
14. (i=6) 
15. (i=6) 
16. ‘(¢=7) 
17. 7) 
18. (i =8) 
19. (7 =8) 
20. Ga 9) 
21. (49) 
22. 

23: 

24. 

25. 

26. 

21s 

28. 


R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
L—R: 
R—L: 
(i@=10) L—R: 
(j@=10) R-—-L: 
(j@=11) L—R: 
(@=11) R-—L: 
(2 = 12) L—R: 
(@=12) R—L: 
(a= 13) L—R: 
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free run. 

(s)o. 

u. 

(s,1)20. 

u—o. 

(s)jo—u—o. 

O-uU—oO. 

(s)u—o—2u. 

u— 3o. 

(s)o—4u—(s)o. 

bo. 

(4,s)5u—o-—w. 

30—-u— so. 

2u—o—(s,2)3u—o-—u. 
o—-u—20o—uUu—-o-u-o. 
o—(1,s)2u-o-—u—o-—u-—2o. 
o—-uU—-o—uUu—o-—3u-—-o. 
o—(s)u-—o—u-—30—u-—2o. 
u—o-—3u—o-—-2u—o-Uu. 

(s)u —380-—u—20—u—20—(s)u—o. 
2u—o—2u—o-—3u—o-2u. 
u—20—u—30—u—(s,1)20—2u—o. 
u—o—3u—o—u—20—u—-o-u-o. 
30—-u—o-—(1,s)2u—-o—u—o-—2u—2o. 
uU—-o-—u—o—u—o-—u-—20—2u—-—o-u-o. 
o—u—o—u-—(s)o—2u—20—u—o-—u-—2o—Uu. 
u—30—2u—o—u—o-—2u—20—-u-—o. 
2u —(s,1)20-u—o—u-—20-2u—o—-u—o-2u. 
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